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1. SCOPE
*’

1.1 ~. This specification co.ers the detai t requirements for nwno[ithic silicon, . ..P1 ?...?WY ..~de

inw(ared si Lice” gate ,e”ico”dwtorr semic.stem (gate array) devices. Two prcd.ct a.wrance classes (B and

. .
S) and a choice of case .ut\ine. and tead finishes are provided for each type, and ace reflected in the

complete Part or Identifying Number (PIN).

Customizations (persona kizatio”s) for each design, including circuit organization, elect rica( performance
characteristics, and test condicio”s, shall be specifid $“ a“ Altered 1?.. Drawing (AID) (see 3.2 herein).

1.2 ~. The PIN .ha L1 be ?. accordance with H1L-!+3851O, and as specified herein

1.2.1 Device rmes. The device types (total number of .sabke gates) and circuit organization shalt be as
identified 1. the specific AID and as follows:

Device type circuit

01 0 1,033 gate array

02 l,W1 - 2,CQI gate array
03 2,071 - 3,5X gate array
04 3,1X?1 - 4,1X0 gate array
05 I., CO1 - 5,C02 gate array

M 5,00? - 6,0XI gate array
07 6,W1 - 7,COI gate array

Ca 7,WI - 8,MX7 gate away

09 8,W1 - 9,WQ gate away
10 9,021 -10,COI gate array
11 10,031 -11 ,OXl gate array
12 11, CO1 -12, UY1 gate array
13 12, W1 -15,1X0 gate array

14 15,Q31 -25,C03 gate array
15 25, W1 -35, COI gate array
16 35,W1 -45,CC0 gate array
77 &5, Wl -55, CC0 gate array

78 55,W1 -65,IX6 gate array
19 65,W21 -75, ~ gate array

20 75,001 -85,020 gate array

1.2.2 Device c(ass. The device class sha(l be the praiuct assurance leveL as def imd i“ II1L-H-3851O.

j Beneficial comments (recommendations, additi.”s, detetiom) and any pertinent data which may [
I be of use in impravi ng this document sho.td be addressed to: Rome Laboratory (RL/ERDS), I

[ Griffiss AF8, NY 134f1-570’J, by using the Standardization Document Improvement Proposal [
(DD Form 7426) armeariml at the ●nd of thi* document or by Lette,.

Msc N!& FSC 5962

D1STR18UTION S7ATEHENT A. Approved for public release; distribution is unlimited.

●



MI L-M-38510/608A

1.2.3 caseo.r[ines.

M
N
T

u
x
r
z

The case outlines and letters shall be in accordance with M1L-M-3851O, appendix c.

Manufacturer.
Ca, e OUt(i”e (see table v)

14&rermina1, Leaded chip cwrier (see figure 7) 0
P-BE (100-pin, square pi” grid .,,,)’) F,H
P-W (108-pin, square pin grid array) F
P-BF (132-pin, square Pi. grid array) F
P-BE (124-pin, squave pin grid array] H
132-term ina L, [eaded chip carrier (see figure 11 B

196-T em!?na L, leaded chip carrier (see fig... 1) 0

1.3 kbsoL.te maximum rarinqs.

S“pplyvoktage mange ----- ---------------
De input, d. .wtpu? v.alcage ranges (vlN, VOUT) - - -

storage Iempe,aru,e range - - - - - - - - - - -
)faxlmum junction temperat.w (Td) - - - - - - - - -
Thermal resistance, j.nct, on-to-case (OJc):

M, Y,and Z ---------------- ------
A1lothe, s-------- -------------- .

?.4 Recommended wwatinq conditions.

~“pp,y”o, tage<vDo)----- ---------------

Ocinpvt voltage ------- ---------------
case operaring temperature range (Tc) - - - - - - - -

2. ApPLIcAOLE 00cut4EN7s

2.1 Government documents.

-0.3 V d, to +7.0 V d,

lo~clv
See MI L-M-3851O, appendix C

2.1.1 Specifications, standards, and handb.mk.. The fo(lo.ing specifications, standards, and handbooks

form a part of this document to the extent specified hewin. U. Less otherwise specified, the iss.e$ of
these documents are tho$e listed in the issue of the Depwtment of Defense Index of specifications and
Standards (DOD1$S1 and wpplement therero, cited in the solicitation.

SPECIF1 CATION

MILITARY

M1L-M-3851O - Microcircuits, General specification for.

STANDARDS

MILITARY

MIL-sTD-883 - Test Uethcds and Pr.acedures iw Microelectronics.

MI L-STD-976 - certification Requirements for JAN !licrocircu?rs.

(Unless otherwise indicated, copies of federal and mi[irary specifications, standards, and handbooks are
a“ailable from the St.”dardizat ion Documents O,der Desk, Building 4D, 7W Robbins Avenue, Philadelphia, PA
19111 -5094.)
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MI L-M-38510/608A

2.2 Non-Government publications. The fotlowing doc.menfs form a part of this document ?. the extent
specified herein. unless otherwise specified, the issues of the documents which are DOD adopted are those
Listed in the issue of the 0001SS cited in the $.o(icitati’on. Unless otherwise specified, the issues of
doc.menr$ not listed in the DODISS are the isues of the documents

AMERICAN NATIONAL 5TANDAR0S lNsTITuTE, rNc. (ANsI)

ANSI Y14.5 M-82 - Dimensioning and To(eranclng.

(Applications for copies should be addreseed to American National
Broadway, New York, NY 10018. )

ELECTRONIC INDUSTnlES AS50(14T10N (E IA)

cited in the solicitation.

Standards Institute, l.c. [ANSI), 1L30

JEDEC Standard No. 12 - Standard for Gate P.rray Benchmark Set.
JEDEC Standard No. 12-3 - CMOS Gate Array Ilacroce Ll standard.

(Applications for copies should be addressed to the Electronic lnd.slries ASsociatfom, 2G31 Eye street,
N. U., Ua,hi”gton, DC 20006. )

(NOn-GcWernme”t standards and other publications are norrnal(y a.ailabke from the organizations which

p,ePa,e or d<strib.re the doc.ments. These doc.ment$ .1s. mey be available in or rhrough libraries or other

informational servic es.)

2.3 Order of precedence. 1. the event of a conflict between the text of this doc.menx and the references

cited herein, the text of this documenr shal( take precedence. Nothing in this document, however,
supersedes appkiceible (aw$ and regulations .“Less a specific exemption has been obtained. The Alil that
forms a part of this specification sha(l not take precedence over the requirements of th$s
.pec, ficat ion. ~1

● ’ 3. REQU1RE14ENTS

3.1 Detail specification. The individua( ire. requirements $hel( be i“ accordance with !I1L-M-3851O, and
as specified herein.

~An AID contains a(l es,e”r ial information (design, test, etc. ) regarding a particular customer

persona lizat ion of a gate stray microcircuit.

3
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3.2 AID requirements. The fok(ouing items ..s1 be provided to the device man. facl.rer by the customer as

part of an AID.

3.2.1

3.2.2

3.2.3

3.2.4

3.2.5

3.2.6

3.2.7

Termina( connections and pin a$siqnments.

Packaqe type (see 1.2.3).

Functional b[ock diaqram.

Functional desc~ipt? on, terms, and symbols

Loq, c diaamn.

Pin f.ncr ion description.

Schematic circuits, schematic circu, ts in terms of the JEDEc standard No. 12-3, “CUQS Gate krray

Macrocel C Standard” or the manufacturer’s I, CMOS Gate Array Macroce Lt Lib,a, Y”.

3.2.8 Fau(t qrading. The manufacturing 1.?..1 logic test vectors sha(l be graded for fault coverage .$ing
a fau(r simulator. The re$ulting fa. (t coverage shall be reported in the A1O. FOP deices q.a(if ied on OF
afre? 1 January ?997, fe. ~t coverage shall be measu. ed and repo? ted in accordance with MI L-sTD-883, test
method 5012. For devices qualified p??.. to 1 January 1991, I? is not a requirement that fault coverage be
measured and reported in accordance wirh test method 5012; houever, a“y differences betueen methods used for
fault coverage a“d reporting, and test methcd 5012, shall be noted in the AID. For class S only, the fau(t

coverage of 90 percent minim.. shall be achieved.

3.2.9 Device .Lect, ica( performance characte?i$ tics. Device ●lectr ical performance characteristics shal~
inc(ude dc parametric (see table 1 herein for .inim.m requirements), functional, and ac parameter. ktl
electrical performance characteristics apply eve? the fu(( recommended case .peraTing temperaWW range and
specified test toad conditions. The total capacitive toad shal( be specified in ail switching Lim, rs and
shall be ba, ed on the defined toad. Uhen group E qualification or quality CO” fomance inspection is

required, postirre.di ation rest parameters shail be specifid in AID.

3.2.10 Timinq diaaram. Timing diagram sha{l show all critical interrelated inputs and outputs. Timing
diag?ams shalt consist of one .? more diagrams showing critical inter reiatio”ships between two or more
,igna (s. Timing requirement, such as setup and hold times sha(~ also be shown.

3.2.11 Burn-i” circuit. The burn-in civc. it sha(l be as described o“ figure 2 herein for the AID device.

The actual values and conditions for burn-in shall be describsc in the AID.

3.2.12 Maximum oowe, di.siuat ion. Maxim.. power dissipation shall be in accordance uirh the application
specific design.

3.2.13 Total dose bia, clcc. it (see 4.6.5.7.).

3.3 Case o.r(i”es. Case outlines shal( be as specified i“ H1L-M-3851O, appendix C, and 1.2.3 herein.

3.4 Desir+”, construction, and i?hysica( dimensions. The design, construction, and physical dimensions

shall be as specified in M1L-H-3851O, and herein.

3.5 Lead material and finish. The Lead material aod finish sha[l be in accordance with ilIL-M-38510.

3.6 Electrical pe?forma”ce characteristics. Each manufacturer sha(l submit to the qualifying activity a
data sheet defining the gate array family being qualified. The data sheet shall contain all d. pa Pamet. Ic,
a. functional and parametric data, and any other data which is ma”ufact. ~e. -dependent but would be
considered reau ired bv a de$imn enaineer. AL( devices. re.aardiess of manufacturer, “.sr meet the minimum dc

w..-,? ~j.~Ys1. t:b~e 1. “ALL~Lectrf..LPerfo,man~e c~arac?epistlcs aPPLY Ove~ the
case operaring temperature range. (The standard e.alual ion circuit (SEC) (see 6.3.2.2)

pCPfQrUd.Ce characteristics are as specified in the AID for ●ach monufactu,c,’$ SEC. )
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3.10 Functional delay simulation. To be retained by manufacturer; sire. tation r. be derived from each

fina( app[i carion specific electrical design and layout [i. e., post-routed design). simulation shatl be
done using actual delays as computed from the ptacement and layout of the device as it .111 be fabricated.
Actual deta)’s sha(l inc{.de the contribution associated with the dekay through the gate, as web( as the
conrrib.r ion due to act.a~ merat capacitance and loading on the output(s). using these actual delays, the

applica?lon specific design shatl insure that them are no timing violations remaining in the circuit. such
timing .iolat ions shall inct”de, but not be limited to, setup, hold, critical de(ay path(s), and circuit
race conditions due to variations in process, temperature, and SUPPLY voltage. The simulated circuit
behavior at the t.. (fast and stow) worse case extremes of te.pemr.re, supply voltage and process shall be
ident ica L state. at the specified strobe time (us.elty at the end of a typic. { clock cycle where all signals
are stable). The f.nct ionat detay simulation shalt be approved by the customer before the design is
re(eased for crod”ct ion build.

M1L-M-3851OI6IXA

3.7 E1ectrica( test req. ireme”ts. The ●~ectr ical test Peq. irements for ●ach device .tass shall be the
s“bgro”ps in rab(e 11 herein. The e~ecr,ical test. for each subgroup are described in the AID (for the user
design) a“d in the AID for each manufacturer’s SEC. The elect rica( test Peq.lre.ents shall, as a minimum,
follow the requirements on figure 3 and table 111 herein.

3.8 w. Marking shall be in accordance with M1L-M-3851O. The AID number shal( be added to the
marking by the ma”. facturer. At the option of the manufacturer, marking of the country of origin may be
omitted from The body of the microcircuit, but shalt be retained on the iniria( conrainer.

3.8.1 Total dose radiation hardness identifier. The total dose radiation hardness identifier shal( be in
accordance with M1L-M-3851O and as specified here,..

3.9 Additiona( line cerrificaf ion requirements. 1. addition to the requirements of MI L-sTo-976, the
following documentation .hal L be provided to the q“atifying activity f.. review and approval. The
doc.mentatio” will remain .“ file for intem?at Government use only.

a.

b.

c.

d.

e.

f.

9.

h.

i,

Oesign La)’o”t r“(es as a manufacturer’s controlled document.

A list of the macros in the man” fact” rer, s macrocell (i brary, .ac Poce L1 performance data, and
.acrocell .im”latl.n verification data (see 4.3.2.3). The procedure(s) and supporting data that
demonstrate cowe[ ation between process variations and n!acrocell per f.r...ce ..d sl.. Lati.. $-hall b.

provided. The procedure(s) used by the m-anufacrurer for change control a“d for addin~ new
macroce(ls to the library shall be provided.

Process c.a”trol nm”itor design used by the manufacturer for qualification and wafer acceptance (see
6.3.2.1).

SEC implementation in the form of an AID (see 4.3.2.2 for discussion of this circuit) used by the
manufacture, f.. qualification and quality Conformance inspection. (SEC design detait, test
.ect.ars, a“d .11 required information wil( be contained i“ the AID for each man” fact. rer%s SEC. )

JEDEC 12 gate array benchmark set (see appendix and L.3.2 .6) de(ay simulation data.

A list of the software packages (i”cl”ding names and c“r.e”r “er$i o”) used by the manufacturer in

the gaze array design process.

Design rule check (DRC) and electrical rule check (ERC) software verification. The man. fac?urer’s
DRC and ERC software shall be r.. on a de$ig” which contains k“..” rule violations; the output shal{
be presented to the qualifying acrivizy a“d must show the violations were flagged.

L.yo”t “ers.$ schematic (LVS) checke,. Manufacturer must derie”st rate the effectiveness of the LVS
sof Ware.

Fault simulators, used for qualification. Documentation use i“ accordance with 3.2.8 herein.

●
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3.11 Layout verification. The man. factu,e, shall retain the results of full, mask level DRC<S, ERCSS, and
connectivity checks for each application specific design. Rut. checking will encompass the rules set

p,..:d.d ..der 3.9. her,:.. The . . .. f..?.re. wILL ..P~.1. ..y r.le, ..1 check.d ..d .L~ .Pr.r reP.rl*
pr.d. ced by the checker. The LVS check ilk ensure That the Layour matches exactly the logic schematic
simulated by the application specific integrated circ. il (ASIC) designer.

3.12 Power ro. tinQ ,im. Lation ~1 To be retained by the man. facr..er; $im. karion 10 be derived from
each final application specific e(ecrr ical design and layout. The worsl case simulation of Power busses

shall show that at no time shal( the Localized bus cur.ent density exceed specification for a(bw.ble
current den$ity of the power bus mate, i.{ as defined in M1L-M-3851O. 1. addition, at no point in the power

bus shall voltage levels exceed recommended lR drop .a(ue$ fro. the respective SUPPLY. Power ro.ring
simulation rn. $t be based upon actual placement of cells within the array. such a simulation may be driven

by Monte Carba methods, or in conjunction with a digital evenl driven simulator using the se(ec ted set of
test vectors.

3.13 Procedure for uodatinq certified so flware oackaqes. Each manufacturer shal[ submit to the qualifying

activity, for review, the procedure used for appro.a{ of updates and revisions of certified software
packages (see 3.9 f). This procedure shall outline the me%hcd and provide tesr descriptions regarding the

process used to acceptl reject .pdares and revisions to in-house or com.ercial(y ..pp( ied software packages.
Thi$ requirement on(y’ applies to software packages used by the manufacturer in the gate array design

pr..e,~.

3.?4 Microcircuit Qroup assiqnmenr. The devices covered by this specification $hail be in microcircuit

gp..p n..ber 123 (see M1L-M-3851O, appe.di. E1.

k. QUALITY ASSURANCE PROV1S1ONS

4.1 Sampli”q a“d inspection. Samp Ling and inspection procedures $hal L be in accordance with M1L-M-3851O

and method 5005 of MI L-sTD-883, except as modified herein.

4.1.1 Wafer Lot acceptance procedure. Each manufacturer sha Ll submit to the qualifying acti. iry for
appro”at, a ,’uafer LOr Acceptance Procedure,,. This procedure shall outline and pro”ide limits regarding The

pr.ces$ .=d tO *ccep? .r reject . ..fe? (ot. The prOc~ure shai L inc Lude:

a.

b.

c.

For ckas$ S product, the wafer lot acceptance require.e.rs in merhod 5C.Q7 of MIL-STD-883
sha(l be mer. For c(ass B product, the physical mess.reme”t. of wafer metatl?zatl on,

glas.sivat ion, and gold backing .halk be i“ acr,orda”ce with method 5007 of HIL-sTD-883.

Electrical measurements using the process nwniro. (PM). (NOTE: The PM may be dedicated drop-i” or
a set of structures in the kerf or scribe Line. )

visuak inspection to inct.de:

1. High magnification ●xaminat ion on a samp~e basis.

2. optical rest structures to insure akignment, etc.

~1 A n!an.facturer may “se an alter”are .ethcd for power routing simulation of specific gate array type
(see 1.2.1) without acco.nri”g for specific persona libations of the array. Such an alrernate .ou Ld
be a worst case simulation of each gate array device type (see 1.2,1) by pop. tating .1( cel(

positions with the worst case po.e. c.”su.pr ion celts (i. e., 100 percent utilization). such a
sire. kation .U,t switch all transistors Simuktane.us(y at maximum rated freq.e”cy a“d operaling
.oLrage. The co”t.i bution to the c.vre”t de”$ity f... the output buffers .ho. Ld reflect a TTL (oad

capacitance of 50 picofarads, as ..(1 as rhe TTL dc Load current.

6
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4.2 ~. Screening hail be in accordance with method 5004 of MI L-sTD-883, and shall be conducted
on .11 devices p.io. to qualification and quality conformance inspection. The f.t lowing additional criteria

shall apply:

a.

b.

c.

d.

e.

f.

4.2. ?

a.

b.

c.

d,

Detete the seq.ence specified i“ 3.1.10 through 3.7.74 of method 5004 and substitute Lines 1 through
7 of table 11 herein.

Burn-in, method 1015 of HIL-sTD-883.

1. static test, (test condition A) using circuit shown on figure 2. .4Ct.al values
a“d conditions for b.r”-in sha(l be specified in the AID. TA sha L1 be +125°c

.?”? . . . . Test duration for each static test shall be 24 hours minim.. for class
S devices and in accordance with tabte 1 of nmthcd 1015 for class B devices.

2. W.a.j. test (te.t . ..dit i.. D) ..f.9 .jrc. ft ,h... . . f19.,e 2. Act.. L .aL.es
and conditions for burn-i” shall be specified in the AID. TA sha{l be +125-C

minimum. Test duration $ha(l be in accordance with tabie 1 of method .1015.

Interim a“d final electrical parameters shal{ be as specified in tab~e 11 herein.

For c[ass S devices, post dynamic burn-in, or c(a,$ B device,, pow static burn-in, etectrica(
parameter mea.” .eme”t% may, at the man. facturer, s option, be pe?formed or included in the final

electrical pa.ameter requirements.

Constant .Cce(erat ion shall be in accordance with test condition D, method 2CQ1 of II IL- STD-883.

For JAN class S only, an atter”ate proced.,e to the 100 percent no”-destr.crive bend P.(1 may be
acceptable with qualifying activity approva(. This procedure $ha(l be part of rhe rnan”fact. rer’s

screening flow and must be a.ai(ab(e upon request.

Percent defective allowable (PDA).

The PDA for $tatic and dynamic b.r”-in for class s devices sha(( be 5 percent .“ subgroups 1 a“d 7
combined, and 3 percent o“ subgroup 7 alone. The PDA for the static burn-ins and the dynamic

burn-in shall be based o“ the exact number of devices submitted to each separate burn-in.

Static burn-in 1 and 11 failures shatl be cum.lati”e for dele,mi”i”g the static burn-ins PDA.

The PDA for c(ass B devices shall be 5 percem on wbgro.p 1 for static b.rmin. Dynamic bw.-in is

not required, but may be usd as an alternate screen at .an. facturer, s option.

Those devices whose measured characteristics, after burn-in, exceed the specified delta (A) (i. its

specified in table IV herein, or ●lectr ical parameter limits specified in tabte 111, subgroup 1
(subgroups 1 and 7 for cLass S), a.e defective and shall be removed from the lot. The verified
faik.res divided by the tc.ta L number of devices in the Lot inili.lly submitted to b..”-i” sha(l be
ud to determine the percent defective for the lot and the M shall be accepted or rejected based

on the specified PDA.

4.3 Q.alificatio” inspection.

4.3.7 Qualification i“.pectic.n. Q“alificati.n i“spectio” shall be in accordance with !I1L-M-3851O, and as
specified herein. Inspections to be per formea shall be lhose specifi~ in methcd 5C05 of MI L- STO-883 and
herein fo, group, A, 8, C, 0, and E inspections (see 6. L.fl through 4.4.5 herein). 1“ addition, the
five-phased q.alificatio” o“rlined below shalt be performed through the .$e of The identified q.alificaf ion
.ehick e,.

,e
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4.3.2 Qualification phase and vehicles

Q.alificatim ohase Q.alificar$on vehicles

Control and stabi(ity Proce,s monitor [PM) die
Process reliability standard evaluation circuit (SEC)
!!ac.ocet~ design and simulation !lacro test chip set
CAD routing and post routing JEDEC standard for gate arPay

sire. (ation benchmark set
Design check software verification Manufacturer test case

NOTE: Qualification of the macrocel( design and simulation, a“d CAD and post routing $im.latio” .iL( be
based on the ma”ufact.rer’s ability to design, place and route, and manufacture devices where acf.a(
measured performance charecrer istics (i. e., propagation de(ays, rise and fal( times, drive characterization,
trigger Levels ●tc. ) are .ithin si.. tated device performance limits (see 4.3.2.4).

4.3.2.1 Process control and stability. Process control and stability of dc parameters must be
denwnst rated through the “se of the manufacturers PM. The PM (either a dedicated drop-in or structures

fabric.atec i“ the kerf) sha(l be designed so that the d. process parameter$ (.c parameters m.y be inct.ded
as a .anufacr.rer<s option) may be measured in wafer form or packaged device f.?.. The PM design ..s1 be
submitted to the q“a(ifying activity for approval p,ior to use for qualification and must ccmta i”, as a
minimum, the foliowi”g structures:

a. N ch.mte~ device (mini m.. geometry)

b. P ch.”net device (minim”. geometry).

c. N channel device (Large device)

d. P cha”ne~ device (Large device)

● ✎ Sheet resi.tmce .ea..wnmt str.cwre

f. Metal step coverage structure. In-1ine Scanning Electron Microscope (sEM) monitor 1s an acceptable
mo”iror as approved by the qualifying activity.

g, Field threshold device(s)

h. Inte. metal oxide integrity structure.

i. Conract chains (to be sufficient length to be representative of the contact resistance). The
co”ract size must be the same as in the actual circuit.

1. M.ta( to Ply (where applicable)

2. Metal 1 to .etat 2 (where app~i cable), via resistance

3. Gared in.erter chain(s) (for ac measurement; may be i“cl.ded as a manufacturers
opti.”)

6, Metal to diffusion (where appkicablel

For qualification, PM’s o“ a minim.. of 3 different tots (minimum of k PM, s per .afer) shail be measured to
insu?e the estab(ishmenf of a statistically .aLid data base o“ which a decision ca” be made a. to whether
the manufacturer’. process is stable and under contro{. N..- JAN Lots rece”tky processed . . the ce?tif ied

Line can be .scd to satisfy this rq.ire.ent with the qualifying activity’s approval. (For prodwzt ion wafer
lots, measurement of PM parameter$ will be required for .afer lot acceptance (see 4.1.1 ).)

8



M1L-M-3851O(6O8A

.

TABLE 1. DC electrical performance characteristics and po$tir radiation
end-point electrical P.,a..ter Li.lt,. II ~f

I

pi__

lHigh Leek output

I ‘voltage

j------

ILw [,.,1 out~”t

I voltage

I

\High level input

I .o(rage

I

iLO. level input

I voltage

I

+----

Ilnp.t capacitance

i output

capacitance
I

Ilnp.t current

~1

I

Wmbo t

]H

In

IN

TTL

CMOS

TTL

CMOS

TTL

CMOS

TTL

CMOS

OUT

IN

Limits i
Condi 1 ions Min I Max I Unit

= -2 mA 2.4 v

‘“ ~1 I
IM, D,R, H 2.4

~HslyA Iv ~
1-6.05 1

I

~

I ‘:8D05 :

= 2.0 M 0.4 v
‘L Jf I

lit, D,R, H 0.4

~s1uA 0.05
I
ill, O,R, H 0.05

1$/1

2.0 v

I I I
IM, D,R, H 2.2 L

I 1/

1.7vo~ I

I
\M, D,R, H \.7vDD I
I

I I
I 0.8 v

I
IM, D,R, H I 0.8

1.3VDD I

I
III, O,R,H /.3voD /

I
,eq=l HHZat OV llo\PF

Peq=7MHzat OV /20]PF

IN
l-l~l:+l~l; PA

= “o 0’ ““~
IM, D,R,H \ -10

I I I I

See fcetnotes at end of table
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I I I
Test

i Limit. ;
Symbo L Condit, on, I n?” [ ma, I Unir

I I I I I 1
1 I(

IThre,-,tate I 1~~
I output leakage I

IvOuT = vDo or VS3 ,i -70 i +10 i PA

I ..,,,.?>/ I I I I I
) IM, D,R, H ! .,~ ! +10

This tab(e cOmPri,e, e ,0,, ,et of Performance Parameters;al~ product, regardless of

Wn.facturev, *hail be within the specified timifs.

Limits apply for: -55-C s Tc 5 +125°c, VDD . 5 v ,102.

Measure “.(tage (,”,1, using the OH.?.”. load current specified in the AID fo, each
output

Radi.r ion hardend technology may have a VIH pre-ir.adi ation .inlm”m [imlt of 2.2 V.

This test app(ie$ only to “on pull up or p“l( d..” devices

This limit sha(l be -lOjlA ar -55° C.

Thi, t,.it shall be +1OUA .7 -55° C.

TABLE lB. Sinqle e.ent phe”. mena (SEP) rem timirs. ~/ ~1

—
I I I I

~ Vglf:c:i:ev I Bias f.,

I I I Larch.p test
I LET

Deice ( Temperature I Memory I . . .p,ets

Type I (+lO” C) I parr.m ,04../(.,/,.2) lv%:c:u~

-1

II This b(a.k table will be filled when a qualified vendor exists
~1 For SEP test conditions see 4.4.5.2 herein.
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.

A.-–c–n .040
\e “’’’’’’’”

PiA

JF
;%:q

Al

A2
.008 *.006 l--c

AT BRAZE PADS

DETAIL A

[SEE NOTE 2)

FIGuRE 1. Case outtines.
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i Symbol I case Y I case z I Case M

I I I I I I
J Min Nom

Ill
! Max Notes I nil) I Nom I Max I Noles Ill,. I Nom lMax [ Note.

I I I 1111
J A --- . . . .130 3 I --- I --- I ,130 3 l--- --- I .130! 3

I I I I II I I
Al --- I --- I .105 i . . . I --- .105 1--- I --- .105 I

)! I I I
B CQ6 .008 .013 I .006

1111
.008 .010I .OMI .008 .0101

I I I I I I
c .004 .006 .008 .00L I .006 .008 .0041.036 .008/

I I I
J D, E 1. &80 1.510 1.525 I 11.880 11.902 I 1.915

Ill
1.580 ]1.600 11.615!

I I 1 I
01, El .93s .950 I .965 I 5 11.335

Ill
11.350 I 1.365 I 5 11.03511.050 11.0651

I I
02, E2 .8W Bsc

II
1 .2C0 BSC .875 OSC I

I I I I
D3, E3 .400 BSC .60C 8SC .4375 Osc

I I I I I
L 1 .250 I--- I --- I

1111
.250 I --- I --- .2501--- 1 --- I

16 I I
N I 132 196

NO ! 33 17149 \l’:11

FIGuRE 1. case ou?lines - continued.
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.

NOTES :

1. An index mark $ha(l be (ocated within rhe shaded area shown.

2. Generic lead attach dogleg depiction. may be f(at lead configuration

3. Includes (cad atrach dogleg height and lid height, whichever is greare?

4. Corner chamfers or “otche$ are optional, but any index corner shalt be in accordance with
JEDEC Pub, 95 teadle$s chip Carrie, indexing.

5. Dimen$ ion D1: Exclusive of package a“omaiies (cePamic particles, etc.). Such anomalies
sha(l “ot ●xceed .010 inch.

6. Dimension N: Number of terminals.

7. Dimension ND: Number of terminals per package ●dge,

8. Controlling dimension: Inch

9. Regardless of the virtual length, the .020 limit ensure an accurate, square trim for
subsequent Lead forming teal registration.

10. Dimensioning is in accordance with ANSI Y14.5H - q982.

11. Lead dimension m.$t be within tabulatd callout$ befo.e solder dip or tin p(ate.

12. AL( lead finish thicknesses must be in accordance .ith fllL-fl-38510

13. The increase i“ the B dimension, as a result of solder finishes, does not change the positional
t.{erance, .G09, which is apptied at MHC of .010. The total ●nvelope that the leads must
sire. tra”cou. (y re$ide in is unchanged and remains at .CU9 (.039 + ,010 - .019>.

FIGuRE 1. Case out 11 nes - Cent inucd

13
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I

OR
(P

R! ‘1 R
I .-.-/\ /\---i N(I4) N(M) i---NV-O \

II II
DUT

f’ I I \ 0---> vDD12 to VOD
< IN OUT >

II I I
R R I f OP~N

i .--vv----iI o i---w--- i\ I

I
I
0

GND

NOTES:

1.

2.

3.

L,

5.
6.
7.
8.

For static burn-in 1, .(1 inputs shall be connected to GND. outputs shall be open or connectea to
vDD/2 TO VDD, Re, istors are optiona L . . outputs if open. Resistors are required on inp.r$ and

.utp.ts connected to VDD. R = 680 ohms t. 47 kohms, actua( resistor .a~ue $hal~ be reflect 2 mA
minim. m Load conditions.

For sraric burn-in 11, atl inputs shalt be connected through ,e$j$t.r, t. vDD. 0.tPuts $ha~l be
open or connected to vDDf2 to VDD. Resistor. are optional o. o.tP.t, if .Pen. Re, i$tor$ are
requi,ed on input. and on outputs connected to VDDf2 t. VDD. R = 6W 01,.s to 47 kohms, actual
resistor vak.e sha L1 reftect 2 .A minimum load conditions.
For dynamic burn-i”r .{1 inputs $ha Ll be cmmectcd th,o.gh the vesistors in paraltel to a common
VD , GND, or CP. ourputs sha LL be con.ectti to VDD12 to v ~ thro.gh the ,e, f,tors. Res~stor

‘iva ues ,ha Ll be selected to ensure a minimum current of 2. 8 mA 0“ the 0UtPUt3, 680 ohms to 47 kohms
for i“p”rs,
CP = 100 kHz * 5CM; duty cycle = 50 *15%; V*H = f..5 v to VDD; VIL = ‘J *.5 v? tr... ftlonon
time < 0.5 @.
VDD = 5.0 minimum.

I = input, o = output, N (IO = highest numbered f.P.t (outP. t).
1. the case of .uktiple VDD or V$S pins, alt co..ectio.s shaLL be ti@ t. the appropriate Leve~

Pin designatio”$ determined by customer’s configuration.

FIGURE 2. Burn-in circuit (device specific).

’14
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V,DD

‘A~~R1‘O”2~f

53

=

Norma 1 outputs Th,ee-state outputs

lNPUT--J#=i!!fi3.0 v

0.0 v

% $
t

PHL

F

t PLY

9Ll% r90% ‘OH

OUTPUT t THL2 50%

t

50X

lox lox
‘OL

‘THL1
t TLH1

t TLH2

90X = ‘OH

50X

lox
— = ‘OL

t PZL t PLZ

HAVESHAPE

FIGURE 3. s.irchin~ rime rest circuit and waveforms.
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NOTES:

1.

2.

3.
L.

5.
6.

7.

8.

9.
10.

CL is determined by the specific a.tomaric test ●quipment (ATE) being .:i Lized, P(.$ Ii? and

probe capacitance. The total toad shall be specifiec ,. AID and aLL $., tching test 1,.,1 shall
be based on the defined toad.
I“p.t pu~$e shall have the following characteristics:
t = tf 5,. s; PRR 5 1 MHz duty cyc Le = 50%

A[l used lnD.t$ are tied either to V.. or GND

‘~HL1 - ‘TH~2 ‘ :THL; ‘TLH2 - ‘TLH1 ‘“t
3 IS close d.ring fu”cr, on test and a I\Hac tests, except output ●nabie tests.
S1 and 33 are cLosed whi le 32 i. open fOr tpzH te.t.

51 and S2 are cLo$ed whi [e S3 is open for tpzL test.
R2 = 1 k.h. for three-state output.
R2 i. determin~ by 10H at V “ * 2.4 V f.? nO. thr.e-.t.te ..tP.r$.

~?RI is determined by 10 (.7. .w, th VDO -.05 V minus the c.rre.t t. g,...d through R2.

S.itching tests shak L e performed “t? Liz?ng Load circuits $ho.n, or the equivalent.
Funct i.”a 1 i np”t test condi t ions $ha~ 1 be i n accordance with HIL-sT D-883, method 5004

FIGURE 3. S.irchin.a time rest circuir and waveforms - continued.
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I Line .0.

-

1

2

13

-

I 4

I
15

-

6

7

TABLE 11. ELectrica( test requirements.

1 \

I Subgroup, I
MI L- STD-883 test requirements I Class S I CL.,, a

I devices I devi W, I

I

Interim ekect Pical parameters (method 5004) I 1,7il 1

I I
static bum-in 1 (method 1015) I Requi .ed Not ,eq”i red

I
I ;/

Same as line 1 I?(.s delr. j ---

I(A) limit

I 1, 7 I

static burn-i. 11 (method 1015) I Required ! Req. i red
1 I

Sam as 1 i “, 1

i 1*,7* i T* I
I

Dynamic burn-in (methcm 1015) I Req.i red I Not requi red I

iz[i ~1 ~1 I
Final e(ectricai test parameters (method 1*,2,3,7*, I 1*,2,3,7,8,

5004) I 8,9,10,11 I 9,10,11 I

I
g i if I

Group A test requirements (method 5005) I 1,2,3,4,7, I 1,2,3,4,7,8, I

I 8,9,10,11 I 9,10,11
!, /5/1 1’

Group 8 end-point electrical parameters i 1:2,3;7,8, I 1 I
(methcd 5005) I 9,10,11 I

IPLU, (A) I I

Group C end-point elecrr icat parameters I NIA 1~2 I
(method 5005) P(US (A) Limit

I I I

Group D end-pint electrical parameters i1,2,3 i 1,2 I

(method 5005) I 1
I

Group E end-point elect rica( parameters i1,7,9 I 1, 7, 9 I
(method 5005) I

(A) indicates a delta limit shall be required per table IV and the delta ..1..s shall be
computed with reference to the previous interim electrical parameters.
(*) PDA appties (,,, 4.2.1).

The device manufacturer may, at his option, either comptete the required electrical parameter
measurements, inc[uding delta measurements, wfthi” 96 hours after burn-in completion (remova~ of
bias); or may complete the .eq.i red electrical mea$u,emenrs without de(ta rneas.rements within 24
hour. after burn-in completion (removal of b?as).
capacitance tesring (see 4.4.1 d).
Electrostatic discharge sensitivity and (atch-.p tests require subgroup 1 onhy.
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L.3.2.2 PFOC6S$ .e(iability. The process reliability is t. be qualified using The nmn.fact. re~<s SEC.
The SEC design shall be submit red ?. the qualifying activity f., appmva( prior to use in the form of a

man. f.cturer, s AID, and as such shall contain the basic information as detaiked in 3.2. It shalt be
fabricated wirh the same process that WI(1 produce any application specific gate array device under this

detail specification. The SEC design ,ha[l be configured in such a manner m as 10 e.ak. ate the mliab; (iry
of the under kayer designs (diffusions, etc. ) and evaluate uorst case design rule condition$ on the

P.,,... L<rioio. Layers. The desig. ,h.. ~d .?j~jze L+ br.,y . . . ..cet($ t. +.,. .s.i~t.?., rigs a.d .1s.
inc(.de test structures which wi(L detect .eta L-to-meta( shorting or opening, and dielectric pi”ho (es during
re~iabiliry Life testing. The SEC sha~( be implemented on the largest member [i. e., number device type with
the largest number of gates a“d if applicable with the highe$r pin count package of the gate array family).
SmalleP gate count members of a .an.facrurerms gate array famiky :“ the highest pin count package or in
$mal Ler Pi. CO..? package, may be qua(if ied by ,xtensio” [,,, 6.3.3).

The SEC .i(t also be the main .q. aLificar ion vehic(e for the electrical resting which follows (4.4.1, 4.4.2,
4.4.3, a“d 4.4.4). Tesr (imits appeer in the AID (see tab(e 1 here<” for minim”. d. parameters) for each

manufacturers SEC. The e(ectc ical tests for each ..bqro”p sha(l be described in table 111. The SEC shall
be suitable for static bias aging, as Life resting wi(( be performed o“ this device (see 6.4.3).

4.3.2.3 Macroce(l desiqn and sire. (ation qualification. The .acroc. L( design and sim”lar ion q.atificati.n
shalt be accomplished in a t.. step procedure consisting of parameter verificario” or sim.laf ion and
functional verification.

A chip $ha(l be designed to provide access to a set of macroce (l. r. test performance characteristics.
These macroce (l, ,,, a subset of the JEDEC Standard No. 12-3, “CMOS Gate A,ray !!,,,..,1( Standard,,;
macrocell substitutions are allowable o.Ly if the man.feet.re. does no? offer a particular mac.ocell, and
such substitution, must be approved by the qualifying activity. The set of ..c,oc, L1, ,hat~ incl”d,,

M.c, oc,l( (*)

JIV1
JNDL
JA012

JLDR1
JFJKR1
JOIT1
JBlcl
JOO1
JBTB2

Description

lnverter
4-inPut NAND
2-inp.t AND into 3-inp.t NOR
D latch with reset
JK f\i P-f LoP with active 10. re,et
TTL input buffer
CMOS input buffer
OutP”t buffer
3-state 1/0 buffer with PULL UP

(*) JEDEC naming convention

The inten? is to get a representative CPOSS section of macr.ce~~ types (i. e., combinational,

sequential, input, output). Chains shalt be formed (when necessary to avoid ?ise and fakt
time mea$. rement probkems) a“d ecrual performance data over the full .pe?ating range sha(l

be taken (e pPovi. io” to ●xt..ct for m.(tip(exing and 1/0 buffer delay $ha(k be inct”ded).
Delay versus metak wire Length and fan..? for the above macrocelks shatl be determined. The
actual performance data shall be submitted to the qualifying activity along with computer

Pr.9,a. .f.. t.ti.. r... Lts. The acT.. L Per f.r...ce data . ..? be ,~lhi. The Li.l T$ Predict~
by the sim.1.tie”. If multipliers are used to e.?rapo{ ate performance at the temperature
e.tremes, such .“(ti pliers shatl be verified as well.

1“ addiri o”, for the abave macroce(ls, a set of pins shal~ be p,o.ided on the test chip for
ob,er. ability. Thi$ wilt embte a .wifi cation of f.nctiona(ity of the macrocells. (NOTE:
Inputs and .Wp.ts may be m.ltipl exe..)

20



I

I

I

MI L-M-385101608A

4.3.2.4 CAD ?o.tinq and post ro.tinq sim.lar ion. A chip or set of chips incorporating
JEOEC Sta.da,d NO. 12, ,’st..d.,d f., Gate Array Benchmark Set>m (see appendix herein) .ha LL

be used to qualify the nwn.fact.rer’s ability to perform routing and TO accurately predict
post rouring performance. The qua~ifying activity may approve the use of an equivalent resr
chip($) to demo” str. te routing and prediction of post routing performance. The ma”. fact. rer
must s.bmil to the q.alifyi”g act,. ity:

a. The act.a( mess.?ed performance data foc each function in the be”chma?k over

temperature and .olIage.

b. The computer $im.lario” performance prediction. The two re$. tts .il( remain on
file and the actual measured performance must fall between the t.. worst case

(i. e., ‘a$t worse case ‘CC = 5.5 v at -55°c and stow worse case Vcc = 4.S V .t

+125”c) sim.latio” per fomence prediction limifs.

4,3.2.5 Oesiqn check software verification. The man. facr.rer sha{l verify that the DRC,

ERC, and LV3 software i. capable of pe:formi”g the intended funcl ion. This shat( be
accomplished by running a de$ig” uith known errors against The design check software and
demo. strati”g that the errors were caught.

6.3.3 Microcircuit a..alif icaTion extensi.m. For q.a(ificaricm extension if a
nmufact. rer part 1 qualifies the SEC (i. e., the highest gate C...? array) 1“ the highest

pi. . ..nt package type, the. ~o.er 9ate co.nt array$ +. that package WPe that are
manufactured identically (i. e., same line, same process) as the SEC may be part 1 qualified
upcm rhe approval of the qualifying activity.

a. Lo.er gate count arrays in Lo.er pin co.”t packages that are manufactured
identically (i. e., same tine, ,a.e process) as the SEC may be part 1 qualified

up.” approvat of the q.a(ifyi.g acri. ity using another die provided the gate
utilization is 60 percent or greater a“d by conducting group A elect rica~ tests,
..1, ss otherwise approved by the qualifying activity.

b. Lower pin count packages from the same package famity, and sane co”srruct ion and
assembly techniques, may be parl 1 quatif ied without performing additional

q.aklfi. atiOn testing upon approval by the q.a(ifyi”g activity, If required by
the qualifying activity, package extension q.a(ificaf ion testing witl be
conducted i“ accordance with H1L-M-3851O.

L.L Quatity conformance inspection. Q.akity conformance inspection shalt be in

accordance with M1L-M-3851O. Inspections to be performed shall be those $pecif ied in method
5’025 of MIL-STD-883 and herein for groups A, B, C, D, and E inspections (see 6.4.~ through
6.4.5).

4.4.1 G.o”p A inspection. GPo”p A inspection shal L be in accordance with table 1,
method 5005 of MIL-sTD-883 and as follows:

a. Test requirements shall be as specified i“ Table 11 herein and as fall...,

b. The .ehic Les to be used for rhe group A inspection are as fo(low.:

1. Quaiificatio” - sEC.

2. Qua(ity conformance inspection - actual user device (via the AID)

c. subgroups 5 and 6 of Table 1, method 5005 of MIL-sTD-883 sha(l be omitted

21
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d.

● ✎

4.4.7

a.

b.

b.

c.

subgroup 4 (clN and COUT .eas. rmnent$] shall be measured only for initial

qualification and after process or design changes which may affect the vat...
Capacitance shall be measured between the designated tevminal and V

2s

.? a f,eq”ency

of 1 MHz. One pi” of each input loutp.t driver (buffer) type sha~( e rested .“ each
$ample size. A minim.m sample size of five devices with zero rejecl$ sha L1 be
required.

Switching and functional testing shal L be performed using the circuit configuration
shown on figure 3 herein or equi.a(enr.

.1 ALternate qroup A method. The alter”are group A method may be used provided that:

Inspection LOT size is Less than SW devices

Finat elect .ica( test shalt ensure thar The ●lectr ical requi. emenrs of Table
11 are met.

AL( test so ft.are and procedures are .nde? documenl .O”trot.

.1.1 In-tine verification testinq.

For ●ach te$t setup (and operator for manual testing), production r...
corre(ati.n unit to ,ss.,. that the accuracy req. ireme”rs of 6.5.2 i“ MIL-
STD-883 are being met.

Testing is performed .si”g the verified setup.

At the complerio” of tesri”g “ti(i zing, the .ePif ied Wt.p (not to exceed

eight hours a“d at the change of operators), a separare party (OA or QA
designate) then verifies the production testing by:

1. Checking vis.al(y to verify thar the cor.ect fixture, equipment,
software, and procedure(s) were used.

2. Acrua( testing of controtkc k“... goad device “rili zing The
fixtures, setups, software, and procedures that were used by
production. variabLes data for .1[ required grc.”p A tests shal(
be read and recorded for the .mnrr.lked .“it. This data shall be
maintained with the lot.

3. The verifying party shalt stamp or sign the tot tra.e(Ler to
attest that the above data meets the test requirements and that
al( of the above item, were performed a“d were found to be
acceptable.

6. Failuve of the .e.if ication test shalt rq. ire, as a minimum,

engineering to perform a detailec review of hardware, so ft.are,
selup, a“d parts. If engineering locates the problem, a one time
o“ky IW percent retest to a(l group A req. i.ements for atl
devices that were .“der consideration for acceptance sh. kL be
required. If the e“gi”eering review does “ot Oacate the problem,
rhe verification unit shall undergo faiture ana(ysis before
retesting the bat.

(a) If fai~ure ana Lysi$ locates the probt.m, the ●ntire
group of devices being considered for acceptance at
the time of the faikure may be retested for

appropriate subgroup(s) acceptance one time O“(Y by
repearing this group A .ethcd.
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.,

(b) If rhe fai l.,. analysis does not specifically (ocate
the problem, the lot may be considered for
acceptance one time only by 100 percent retesting of
.(1 the devices of the g,.”p A requirements and by
repeating this group A method.

4.4.2 GPOUPB inspection. Group B inspection shal( be in accordance with table 11,
.eThod 5005 of MI L-sTD-883. Electrical test requirements shall be as specified in table 11

herein, and as follows:

a. The vehicles to be used for the g.oup B i.spectio. ape a. fc.(lous:

1. Qualification SEC.

2. Qua(ity conformance inspection - actua( user device (via the AID)

b. E.d-poi”r electrical parameter. shall be .$ specified in tab(e 11 herein. DeLra

limits sha(t apply on(y to subgroup 5 of group B inspection fo, class S and shall
consist of tests specified in table Iv herein.

. . A latch-up te$t shatl be per fo..ed on . specia~ subgroup using an LTPD of 15. o“e
of each input and output configuration (i. e., buffer] of the device under test

(DuT) shalt be subjected to a c.?re”t pulse of ,150 .A amp(it.de and 500 .,
duration under the following conditions:

1. VDD. +5.5 V, VSS = GND

2. 1A = +125° C.

The $elecYed pin wi[( be subjected r. the CUrre”t P“Ls,, while lDD iS ~.l TOPed fOr

latch-up. unrested inputs shalt be tied to *V ~.

B
Untested outputs shall be open.

The device sha[l pass .11 electrical tests (s. group 1) after latch-up eval.ar ions
ha.e been pe,formed.

d. Latch-up sensitivity and ESD tests shall be performed . . a .pecia( subgroup for

qualification and after input cm ourpur buffer design change,.

e. The foltowing sample plan shall be used in lie. of table 11, method 5CQ5 of

MIL-STO-883 for class S, group 8, subgroup 5 when the inspection tot size is less
than 2W devices. A samp Le with LTPD of 10 sha(( be chosen a“d ..bmilted to teat..
The samples sha({ be selected pro$a?tionatety from the s.blots to meet the required

LTPD sample size.

Steady-state Life test, methcd lc05 of MIL-sTD-883.

1. Use Life-test condition A or D and the circuit configuration
shown on figure 2. The life tesr circuit schematic shall be
s.bmitred t. the qualifying acti. ity for approval prio, to .$e

(for q.a[if ication only).

2. TeSt d.,.tie”: 1,030 ho.,., except a. permitted by method 1035

of 111L-sTD-883.

3. TA . +125. c .lnimum

f. When metal-glass die attach materi. ( is a[l.wed, the die p.1( test (method 2027 of

MI L-sTD-883) may be performed in tie. of the die shear tesr (methcx 2019 of
HIL-STD-883)
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6,4.3 Group C inspection. Group C inspection Sha Ll be in accordance with tabte 111,
method 5005 of uIL-sTD-883 and as follows:

a.

b.

c.

d.

e.

4.4.4

Qualification and quality conformance inspection shall be performed . . the
manufacturer’s SEC.

End-p3int eteccrica( parameters shall be as specified i“ rable 11 with limits shown
on the AID covering the manufacturer’s SEC (see table 1 herein for minimum d.
parameters).

Steady-state life test, merhcd 1035 of MIL-STD-S83.

1. Use life-test condition A or D using the SEC and the circuit configuration
shown on figure 2. The Life test circuit schematic shalt be submitted to the

qualifying activity for appro.al prior t. use.

2. TeW duration: 1,033 hours, except as permittec by methcd 1035 of
MIL-STD-883.

3. TA = +125°c minimum,

The following sampling pLan shaLl be used in Lieu of tabte 111, methcd 5W5 of MIL-
STD-883 for .1( group C subgroups: A samp Le of 10 SEC deices sha(l be chosen and
submitted to test with no failure. a(lo.ed. If not mere than 1 fai~ure i9 found in
the first semple of 10, a second sa.p(e of 10 SEC devices is permitted with no
further failures allowed.

End-painr electrical parameters for .1.ss B, life test shall be as specified in

table 11 herein. Delta limits shall app Ly on[y t. s.tgro.p 1 of group c inspection
a“d sha(L consist of tests specified in table W herein.

Group D inspection. Group D inspection shal~ be in accordance with table IV,
methcd 5W5 of MIL-STO-883. End-point ●lectr ical parameters shalk be as specified in table
11 herein. The SEC shal L be used for group D i“spectio. whenever pract icat; for smaller

packages where the SEC cannot be used, another die may be used provided the gate utilization
is 60 percent or greater, unless otherwise appro.ti by the qualifying activity. Group D

inspection shal( be performed in accordance with M1L-M-3851O, section 6.5, or as defined
below:

a.

b.

c.

d.

4.6.5

If more than one package type within a case outline family is qualified, then the

gr..p D ins~.tiOn .hakl be :Otat~ betue~ the qua[iff~ Pckqe tYpes. A
different package type shall be tested every three months based on the inspection

lot date .Gde.

If a package type is skipped in the rotation due to the absence of production, then

the firsr tot of the skipped type shall receive group D in$pecti o”. The successful
completion of this package type shall ●stablish a new three-monrh pericd before the
next package type in the rotation is aelecwd for group D inspection.

Fai L.re of a group 0 sub-group shall disconrin.e coverage of all package types

within the case outline family. Lor-by -lot inspection shall be initiated until
three consecutive lots pass. The package type which failed the subgroup sha L1 not

be shipped until that package type has successfully wssed the previously fai Led
subgroup.

Constant acceleration shell be per fc..mei .si”g test co”ditio” D.

Group E insoecti o”. Group E inspection is rq. ired only for parts inrendcd to be

m8rked as radiatim hardness assured (see 3.8.1). RHA levels shell be in accordance with

.

M1L-M-3851O.
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4.4.5.1 Total dose testing. The deices shall be subjected to RHA tests in accordance
with II IL-s TD-883, method 5CKJ5, tab(e V. The devices shall be subjectec to radiation
hardness assurance tests as specified in M1L-II-3851O for the RHA level being tested.

a.

b.

c.

d.

e.

f.

9.

The ion beam a“g(e of incidence $hait be “ornm L to the die surface and 60 degrees
t. the normal, inclusive (i. e., 0“ 5 angle SdO”). w shado.iv of rhe ion beam
due to fixt. ring or package related effects is al Lowed.

The fL”ence sha(l be 2 107 io”slcm2.

The flux shall be between l&and 105 ion/cta21s. Thecross secti.n shaL1beve?if ied
to be fL.x independent by measuring the cross section at two flux rates which differ

by at [east an order of magnitude.

The particle range shall be ? 20 microns in silicon.

The test temperature shall be +25° C and the maximumrated operating temperature
*lOSC.

‘<as cditims ‘haLL k %
. 6.5 v dc for the “psez rneas.remenrs and VDO = 5.S V dc

for the latchup .easureme”ts.

Fop SEP test limits see tab Le lB herein.

a. The .ehic Le to be used for the group E inspection are as f.lho.s:

1. Qua(ificatio” - SEC, or a(ter”ate qualification vehicle as

approved by the qualifying activity. RHA test. shakl be
performed through each le.e L or the RHA requirements.

2. Qualiry conformance inspection - actual user device (via AID).

b. ?ric.r to and during total dose irradiation, each selected sa.pte shalk be as.embted
in its q.a(if ied package. RHA samples need nor be rested at -55”C or +125° C Prior
to total dose irradiation,

c. Prio? to and d.ring total dose irradiation, the devices shalt be biased to the
worst case conditions established during characterization of the devices.

d. The samp~e. shall pass the specifiec group A electrical parameters for subgroups

specified in tabLe 11 herein, and meet the post irradiation ●rid-point ●(ecfr ical

P.r..eter Li.lts ., defi.~ 1. rab[e 1 a.d the A1O .t TA ‘ ‘25”C, *5S after
exposure.

e, RHA quality con fom.q”ce i“specr ion sample tests shal( be performed ar the RH.4 Level

specified in the acquisition document or to a higher qualified leve L.

4.4.5.2 si”qle wem phenomena (SEP). SEP testing sha(l be rq.ired . . class S devices.

SEP testing shall be performed 0. SEC or a[te.nate SEP vehicle . . epproved by the qualifying
activity at initial qualification and after any design or process changes which may affect
the upset or Latchup characteristi c.. lest four devices with zero fai(ures. ASTM standard
F7792-2W may be used as a guideline when performing SEP testing. The rest conditions f..

SEP are as fok(ows:
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4.4.5.3 when specified in the p.?chase order or c.n~ract, , copy of the following additiona(

data shal( be supp[ ied.

a. RHA delta limit,

b. RHA upset (e.e~s

c, Test rend, tions (SEP)

d. Number of UP,,?, (SEP)

e. Number of Crans,.nr$

f. 0.,.,,.., o+ Latchup.

A.5 Methods of inspection. Methods of Inspection sha(( be specified as fo~lows

1..5. ? Vo(taQe and current. A(L voltage .a(.es given are referenced to the microcircuit

g,...d teP. i.. L. c.rre.t. gj.e. are . . ..e.?$... t a.d p.$ili.e he. f(.. i.g 1.to the referenced
terminal.

6.5.2 8u,n-in and life rest cool do.. o,o.edu, e,. Uhen the burn-in and life tests are
oxnpleted and prior ?. removal of bias vott.ges, the DUT sha~l be cooled t. .jthjn 10-C of

their power stable condition ax room temperature; then, electric. ( parameter end-point
measurement. shatl be pe?formed.

TABLE Iv. B.r”-in and Life te$t de(ta (imits at +25° C.

I
I Parameter ~/ j

I
Device types

I I I

I I A[l 1

I lDO
[,107. o, 35)lA whichever I

J 1,s qreater L

;/ The above parameter shal( be recorded

before and after the required burn-in
and life test, to determine delta, (A)

6.5.3 Quie*ce.t SUPPLY c.r.e”t (1 ~ test). Uhe” performing quiescent supply current

Brneas..eme”t$ (l DD), the meter shali e placed so that .(1 c.rre”ts flow through the meter.

5. PACKAGING

5.1 Packaainq req. iwne.rs. The requirements for packaging .ha\l be in accordance .ith

M1L-M-3851O. 1. addition, wherever practical, .Lt devices shall be in contact .Ith a
conductive mteria~ which shorts .1( leads Together to prevent etecrrostatic damage.

6. NOTES

(This section co”rai”s information of a general or explanatory nature that may be helpful,

but is not mandatory. )

6.~ lnten~d USe. !licrocirc” its conforming t. this specification are intended f.. use for
Government .,croclrc. it applications (o. igina~ equipment), design applications, and Logistic
purposes.
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6.2 Orderinq data.

6.2.1

a.

b.

c.

d.

● .

f.

9.

h.

i.

j.

Acq. isillo. req. iremen?$. Acq. isirion doc.me.rs shalt specify rhe fo(lo.ing:

complete PIN (see 1.2).

Requirements for delivery of one copy of the quality conformance inspection data

pertinent to the de. f.e inspection lot to be supplied with each shipment by the de. i.e
manufacturer, if applicable.

Requirement. for certific.re of compliance, if applicable.

Req. i?eme”ts for notification of chang? of product or pmxess to the contracting
activity in addition to “otifi carion to the qualifying activity, if applicable.

Requi.e.ents for fai(. re analysis, including ,eq. ired test condition of method 5033 of
MI L-sTD-883, corrective action, a“d reporting of resut t., if applicable.

Requirements for product assurance options.

Requirements for spe. ia( carriers, Lead lengths, or lead forming, if applicable.

Requirements for “JAN,’ marking.

R@wi,e.e.t. f.r AID PrO. fded t. the .a..f.ct.,er; see 3.2.

Requirements for t.tat dose radiation Iesri”g (see 3.8.1 and L. L. S), if applicable.

6.3 Loqisti C SUP port. Unless other.ise specified, microcircuits acquired for Go.ernme”t
Lcgistic support wilt be acquired to device class B (see 1.2.2), and Lead materiat and finish C
(see 3.5). Longer length Lead. and Lead forming sha~l not affect the PIN.

6.6 ~. !40S devices must be handled with ce,:ain precautions to avoid damage due to
the dischavge of a.c.m. (ated static charge. These CMOS devices are fabricated with a silicon
gate technc.k-gy, inc L”ding i“p”t protection, which .educe$ the susceptibility to damage;

ho.cvev, the fol(owfng ha”dlf.g practices are recommend

. . Device. should be handled .“ benches with co”d..tive a“d gro.ndec surface.

b. Ground test equipment and teals.

c. Hand(ing of devices by the leads should be avoided.

d. Devices should be stored in conductive foam or carriers.

e. Avoid uses of plastic, rubber, or silk in MOS areas.

f. Maintain relative humidity ateve 50 percent, if practical.

6.5 Abbreviations, symbols, and de fi”itio”s. The abbreviations, symbols, and definition.

used herein are defined in MI L-M-38510, HIL-STD-1331, and as foLbws:

CAN------------ -------- Input teminal-to-GND capacitance.

GOD------------- ------- Gro.”d zero voktage potentia(.

ADD -- ” ------------ ‘---- Quiescent SUPPLY current.

lA---------------- ----- Free air temperature.

ADD------------- ------- Positive supply voltage.
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6.6 Man. fact.. er$< designations. Manufacturers of device tyPes on this specification .,.
designated .$ shown in Table V herein. Th, s does not imp~y qualification or Cer?ificati.an,
refer TO QPL-3851O for information regarding q.a~ifiec sources.

TABLE v. llanufact. rers’ d.$iqnar ion..

I II I I 1 I I I

I I 0 I CID I EIF
lMost~k/ I I

I G I H 1

I
I Thompson

II
[ UTMC I GE I LS1 I Motorola I 11 [ Si(iconix lNationa L I

6.7 3ubstit”tabi1ity. The c,o,, -deference information bet.. is presented f.. the
convenlen.e of .$er$. Microcirc. iIs covered by this specification wilt functionally replace
the Listed generic-industry type. Generic.ind.stry micmxirc.it types may not have equivalent

operationa~ performance characteristics across mi(itary temperature ranges or reliability
factors equi.alenl t. I41L-M-3851O device types and may have $Light phy. icak variations in
relation to case size. The presence of this in f..matio” shall not be deemed as permitting

s.b$ri rution of generic-industry types for M1L-M-3851O types or as s uai.er of any of the
provisions of M1L-M-3851O.

MiLitary device Ilanufact. rer $pecific generic-i”d.stry
type type

01 through 20 See listed manufacturer (6.6 and table V) data sheets

6.8 Chanqes from previous issue. Asterisk. are not u$ed in this re. isio. to identify
changes with respect to the previous <$s.. due r. the extensiveness of the changes.
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APPENDIX

GATE ARRAY BENCHMARK SE1

10. SCOPE

10.1 -, This appendix contains benchmark description n.mbe?s from JEDEc Sranda.d
No. 12, ‘Ssta.dmd for Gate Array Benchmark Set’a as required by 4.3.2.4 CAD ?o.ling and post
routing sire. karion herein.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.

30. REQUIREMENTS

30.1 Benchmark number de.c, iption.

1. &-bit ALU, similar to 54s381

2. 16-bit ALU, similar to 54S38~

3. 4-bir rotator

I.. 16-bit rotator

5. 8-bit register

6. 8-bit .pldo.n counter

7. 3- to 8- decodeP, si.ikar to 51.s738

8. 9-bit pa. ity generator, si.i~ar to 54S280
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